I
NFORMAL caregivers provide essential services that enable frail elderly persons to maintain their independence and live at home in the community. As informal caregiving efforts may delay institutionalization of frail older persons, these efforts are also perceived to save public resources.
Given the significant role of informal caregivers in the long-term care system for older persons, it is important to recognize that their efforts are not costless; they require sacrifices of time and energy (Headen, 1992) . Informal caregivers contribute significant hours to support the in-home care of elderly patients (Stephens and Christianson, 1986) . Many contribute hours comparable to part-time jobs and similar to full-time jobs, if the caregivers are not employed in the labor market. Past research has begun to document both caregivers' hours of assistance (Brody, 1981; Finley, 1989; Matthews and Rosner, 1988; Stephens and Christianson, 1986; WhiteMeans and Thornton, 1990; White-Means, 1992) and the stresses that they encounter (Abel, 1990; Cox and Monk, 1990; Miller and McFall, 1991) .
At least two studies (Ernst and Hay, 1994; and Hu, Huang, and Cartwright, 1986) go beyond the documentation of time efforts to assign a monetary value to the time provided by caregivers for older persons disabled by dementia. Based on the researchers' calculation that care for senile/ demented elderly persons requires an average effort of 6.28 hours per day and valuing caregivers' time at the median wage of nurse's aide, Hu, Huang, and Cartwright (1986) estimated the value of caregiving at $29.15 per day. On the same basis, Ernst and Hay (1994) assign a much higher hourly rate of $9.40 to $10.30 per hour to informal caregivers, producing an estimate of gross value of unpaid caregiving at $20,900 per year per older person afflicted with dementia.
Estimates like those described above are one measure of the opportunity cost of informal caregiving -the value of resources that would be devoted to caregiving were that activity paid at the current market wage of formal caregivers.
However, such estimates may not accurately reflect informal caregivers' actual opportunity cost. The argument for anticipating that an informal caregiver's time may not relate in any particular way to the value of a formal caregiver's time pertains to researchers' inability to observe some important features of that market. In particular, informal caregivers (whom, we assume, manage the decision to substitute formal caregiving services for their own time) may find the qualitative aspects of formal caregiving services very difficult to evaluate and subjectively mark up the price of formal caregivers to reflect their anticipated search and failure costs. In addition, disabled older persons may place a high value on informal caregiving relative to formal caregiving; as an agent of the disabled older person, informal caregivers in this situation may exhibit a reduced demand for substitutive formal caregiving at any price. In such a market, it is not reasonable to assume that informal caregivers' opportunity wages are related in any predictable way to the actual market value of formal caregiver services. Instead, the direction of the relationship is an empirical question.
Caregivers' opportunity costs include forgone wages and current non-wage benefits, including health insurance, pension accruals, and Social Security accruals. They also include forgone future income, if absence from the paid workforce reduces future earnings and benefits. Most of these costs remain undocumented in monetary terms. An exception is a recent study by Kingson and O'GradyLeShane (1993) , who estimated that early retirement due to leaving the labor force to engage in caregiving results in a loss of $127 in monthly Social Security benefits to the caregiver. However, this study was unable to differentiate between caregiving responsibilities associated with an older person versus a child, and failed to address other differences in retirement income due to differences in the probability of pension receipt.
OPPORTUNITY WAGES AND WORK ADJUSTMENTS

S83
worse due to elder care responsibilities. Moreover, studies by George and Gwyther (1986) and Haley et al. (1987) established that informal caregivers to older persons with dementia also incur higher health care costs, including significantly higher use of physician services, prescription drugs, and hospital days. Thus, estimates of informal caregiver opportunity cost that rely on the value of formal caregivers' time probably also do not capture these informal caregiver costs.
Caregivers' opportunity costs may affect decisions to reduce or abandon participation in the paid workforce, with higher opportunity costs associated with less workforce adjustments. We have limited information about this supposition because national caregiver data bases do not include explicit measures of short-and long-term caregiver costs, as described above. Past research suggests that a significant minority of informal caregivers do make labor force adjustments to accommodate the personal care needs of disabled older persons. Using data from the 1982-84 National Long Term Care Survey, Stone, Cafferata, and Sangl (1987) reported that 8.9 percent of the nation's caregivers quit their jobs because of caregiving responsibilities. This group of caregivers represented about 22 percent of employed caregivers. Among caregivers who continued their labor force activities, 21 percent worked fewer hours, and 19 percent took time off without pay. Daughters were more likely than sons to undertake either of these adjustments in labor force activity. Using the same survey data, White-Means and Thornton (1990) reported that African American caregivers were less likely than White ethnic caregivers to adjust their labor force activity.
Available research also suggests that informal caregivers make greater adjustments in their labor force activity when the health of frail older persons declines to the point that they would qualify for hospice care. Muurinen (1986) reported that 33 percent of employed caregivers for hospice patients had quit their jobs, and 60 percent had lost income due to caregiving responsibilities.
This study offers estimates of the current opportunity wages incurred by informal caregivers engaged in providing personal care services to disabled older persons. To understand the nature of informal caregivers' workforce behavior, we estimate a behavioral model of workforce participation among informal caregivers. The model considers a number of variables related to caregivers' production of informal long-term care services, preferences, and economic situation -including the imputed value of the caregiver's time. We estimate the relationship of these variables to the caregiver's workforce adjustment (accommodation) decision and the decision to work in paid employment, respectively and separately for two years: 1982 and 1989.
The rationale for estimating the relationship for these years is twofold. First, we anticipate that caregivers' decisions about accommodation and employment may differ as a result of changing labor market conditions. The year 1982 was one of high unemployment; by 1989, unemployment had declined and labor force opportunities for caregivers potentially had improved. Second, between 1982 and 1989, Medicare had phased in prospective payment for hospital care. This change in Medicare payment encouraged reduced rates of hospital admission and shorter lengths of stay among Medicare beneficiaries. As a result, Medicare beneficiaries released into formal long-term care were reported to be frailer at the point of hospital discharge in 1989 than in 1982. We presume that this change in Medicare payment also may have affected the health status at discharge of Medicare patients released to home care -either formal or informal.
The first section reviews some essential findings from the 1989 National Long Term Care Survey (NLTCS), describing the workforce adjustments of informal caregivers in the survey. Next we describe the authors' estimation of informal caregivers' opportunity cost, calculated as imputed wages. The third section explores the impact of the informal caregivers' opportunity wage on their decisions to participate in the paid workforce. This analysis considers caregivers' decisions in both 1982 and 1989 in order to identify changes in decision-making that may have occurred over the decade. Finally, a summary and preliminary conclusions are provided. Analysis of important long-term aspects of the opportunity cost of informal caregiving -forgone nonwage benefits, future wages, and health status -is deferred to the next phase of research to be conducted under this project.
Reported Workforce Adjustments by Caregivers
Although about one-half of informal caregivers are of conventional working age (younger than age 65), only 27 percent of informal caregivers who were included in the 1989 NLTCS report paid employment. Of these, only 19 percent report full-time paid employment (Table 1) .
A significant minority of informal caregivers adjust their paid work effort to accommodate their caregiving responsibilities. Of caregivers who were employed at the time of the NLTCS, 22 percent reported that they worked fewer hours than they would have preferred because of caregiving. Among all caregivers, 13 percent reported having quit or turned down a job at some time because of caregiving responsibilities.
The likelihood that caregivers had ever adjusted their workforce participation (that is, reduced hours worked, or quit or turned down a job because of their caregiving responsibilities) varies systematically with selected measures of the burden of caregiving. Simple descriptive statistics of these relationships are presented in Table 2 ; these relationships are explored further in a multivariate analysis in the section, Caregiver Workforce Adjustments.
In general, informal caregivers are more likely to have made some workforce accommodation to their caregiving responsibilities as the older person becomes more frail. In 1989, caregivers who either were not working at the time of the survey or had made some workforce accommodation to caregiving were providing care for much frailer older persons than those who were working or had made no accommodation. Similarly, caregivers who had adjusted their paid work effort were on average caring for older persons with more ADL limitations than caregivers who had not (although the cognitive impairment of these older persons was less severe). Finally, caregivers who had adjusted their workforce effort also were more likely to be caring for an older person who was receiving Medicaid. This relationship suggests that Medicaid recipiency may have a real income effect on care- givers' decisions to work in paid employment, but it also is consistent with Medicaid's meager financing for in-home services. For a discussion of Medicaid financing of in-home care, see Rowland and Lyons (1991) . Current workforce participation was less sensitive than other types of accommodations to most measures of the burden of caregiving.
Imputation of the Opportunity Wage of Informal Caregivers
Economic theory suggests that market wage rates are reliable measures of the current opportunity value of an hour of a caregiver's time. To understand this conclusion, we begin with the supposition that caregivers allocate their time among labor market employment, caregiving, other household responsibilities, and leisure in a way that maximizes utility, constrained by financial resources and a 24-hour day. This occurs when the caregiver's productivity from the last hour spent in each activity is equal. The market wage rate reflects the productive value of the last hour spent in the labor market. Among employed caregivers who have allocated their time optimally, this value equals the value of the last hour spent in other uses of time. Thus, when time use is optimized, the market wage equals the productive value of all other time uses. When the wage rate that an individual could earn in the labor market is lower than the value of their time in non-labor market activities, the individual will choose to allocate time to non-market activities only. For such individuals, the market wage rate is a lower bound estimate of the value of an hour of their time (Zick and Bryant, 1983) .
One measure of the opportunity value of an hour of a caregiver's time is the caregiver's replacement cost; that is, the market price of an hour of a home health worker's time. However, since the wage of home health workers reflects the productive value of the last hour of their time, it may not be reasonable to assume that the informal caregiver's time value is related in any predictable way to that of the formal caregiver. Indeed, research that compares market replacement cost estimates of domestic and home service workers with measures of opportunity wages of housewives indicates that replacement cost measures significantly underestimate the value of housewives' time (Zick and Bryant, 1983) .
The NLTCS does not include market wage data for caregivers and, in any case, would include wages only for caregivers who worked in paid employment. We imputed the market value of informal caregivers' time using information about the characteristics of workers who are employed, as reported in a separate survey, the March 1992 Current Population Survey (CPS). A household survey conducted monthly by the Bureau of the Census, the CPS supports many of the federal government's population data series, including national and state population estimates, and estimates of unemployment. Each year, the March CPS includes extensive questioning about income, family composition, and workers' labor force activity and wages.
To impute wages, we stratified the 1992 CPS into four groups reflecting differences in the workers' race (Black and White) and gender (male and female). Our sample included only workers aged 18 to 64 who reported themselves to be White or Black, worked full-or part-time, were employed in private sector nonagricultural jobs, and earned $1 to $50 per hour. For each group, we estimated parameters for a standard human-capital model, regressing the logarithm of hourly wages (annual personal earnings divided by hours of work per year) on experience (measured as age minus education minus 6), the square of experience, years of education, and a series of dummy variables for full-time work, metropolitan location, geographic location, occupation, and industry.
We correct this wage equation for sample selection bias (Greene, 1993) . This is because wage data were reported only for those who were employed in the labor market. Thus, the determinants of these wages are systematically correlated with the probability of employment. Estimation of the wage equation for workers, without accounting for this correlation, may lead to biased wage equation estimates. Our wage equation estimation is performed using Limdep version 5.1 (Greene, 1993) . We first estimate the probability of employment, using a binary probit criterion function. Second, the lambda correction function is computed. Third, we estimate selection corrected wage equations for the sample of employed persons only. These wage estimates are generalizable to a sample of persons who are not employed in the labor market.
The parameter estimates for these selection-corrected equations are reported in Table 3 . The results are similar to those found elsewhere in the literature, with slight variations by race and gender. Earnings increase with experience at a decreasing rate. Workers who have more education, are employed full-time, and live in metropolitan areas earn higher wages; workers in the South have lower wages than workers elsewhere.
We used these regression estimates to impute wages for each of the sample caregivers who participated in the 1989 NLTCS. For caregivers who ever had worked in paid employment, the NLTCS asks information about each of the variables that we used to estimate the wage equations. To produce an imputed wage for each of the NLTCS caregivers, we applied the CPS-estimated parameters to their responses for each variable.
Among all caregivers responding to the NLTCS, 741 responded to all the workforce questions asked in the survey. Based on these responses, the average imputed wage for these caregivers is $6.23. Caregivers' imputed wages vary from $0.78 per hour to $27.18. The mean values of the imputed wages for this caregiver sample, by selected characteristics of the caregiver, are reported in Table 4 and are consistent with general wage patterns. For example, men, full-time workers, those who live in metropolitan areas, and those who live outside the South have higher imputed wages. Somewhat counterintuitive is the finding that imputed wages are higher for Blacks than for Whites. In part, this is explained by the relatively small representation of men among the caregiver sample and the greater likelihood that Black women work full-time, live in metropolitan areas, and work in professional and related services industries. Also note that the average imputed wage of caregivers who work is higher than that for caregivers who do not work, consistent with our general expectation that informal caregiving may decline as the caregivers' opportunity costs are higher.
Caregiver Workforce Adjustments and Employment Decisions
Underlying behavioral model. -The caregiver utility maximization model presented in White-Means and Chang (1991) is the underlying behavioral model for our analysis. The model describes decision making among caregivers who provide in-home services to older persons who have recon- ciled to stay out of an institution and to receive care in the home. In this model, caregivers gain utility from marketpurchased and household-produced home health care, as well as from others' goods. Caregivers can allocate time among four types of activities: production of home health care, production of other household goods, employment, and leisure. The caregiver's productivity in home health services depends on the home health production technology, where
and •The differences in the reported means within groups are significant at .01 or better. EHC = production technology of informal home health services, N = number of home health workers, Z = degree of household worker substitution among various home health tasks, H = health needs of the elderly patient.
Thus, the caregiver's derived demand for use of time in labor market activities is specified as follows:
where M = time allocated to labor market employment, W = the caregiver's wage (opportunity cost of time), V = other family income, P x = price of market goods, P c = price of market-purchased home health services, S M = preferences shifters for labor market employment, E HC = production technology of informal home health services, E HP = production technology of other household goods.
Analysis plan. -We examine the caregiver's labor force decision (equation 2 of the behavioral model) within the framework of a nested decision process. Similar to Stone and Short (1990) , we model the three choices of the caregiver: to work in the labor market or not, to work with accommodation, and to work without accommodation. Within a nested logit framework, whether the caregiver works is influenced by the probability of accommodation. Thus, we first estimate the probability of accommodation and, given these results, predict the probability of employment in the labor market. For this analysis, we restrict the sample to include only those caregivers who, at some time, have worked in the labor market.
Data. -The principal data source for this analysis is the National Long Term Care Survey (NLTCS), 1982/84 and 1989. The NLTCS is a nationally representative and longitudinal data base, sponsored by the Office of the Assistant Secretary for Planning and Evaluation (U.S. Department of Health and Human Services), the Health Care Financing Administration, and the Bureau of Census (U.S. Department of Commerce). In 1982, the NLTCS surveyed approximately 6,400 persons who were aged 65 or older, were Medicare recipients, and affirmed a chronic limitation in activities of daily living (ADLs) or instrumental activities of daily living (IADLs). Approximately 1,900 caregivers for the primary survey population were interviewed. These caregivers were questioned about the types of informal support services that they provided, their monetary and time contributions, how their efforts affected their labor market employment and family life, and their general attitudes about institutional nursing home services.
In 1989, the NLTCS questioned 1,007 caregivers for older persons who (a) had been interviewed in 1982; or (b) were caregivers for older persons that NLTCS had included in the 1984 follow-up NLTCS; or (c) were identified for the 1989 NLTCS as meeting the survey's age and disability criteria. The survey instrument used to interview caregivers in 1989 was similar to the 1982 NLTCS instrument and was supplemented with more detailed questions about the labor market activities of the caregivers. This reinterview pattern allows observation of the characteristics of known longtime caregivers, compared to other caregivers in the survey.
While the 1989 NLTCS asks some labor market questions of caregivers, the primary aim of the longitudinal NLTCS was to examine changes in the health status of older persons and the ways in which older persons met their needs in the community. As a result, the NLTCS labor market questions of the caregivers were not sufficiently comprehensive, used alone, to support estimates of caregiver's cost. For example, the NLTCS data do not include information on wages or pension participation among caregivers who work in paid employment. Consequently, we use the CPS estimates to impute key information to the NLTCS.
Variable definitions. -We use two dichotomous dependent variables in our regression analysis of labor market decisions: (1) the caregiver works (or not); and (2) the caregiver accommodates (or not). Among employed caregivers, accommodation is indicated by one or more positive responses to a number of questions, indicating that the caregiver works part-time rather than full-time because of caregiving responsibilities or that the caregiver had ever quit a job, taken time off without pay, not looked for market employment, or turned down a job due to caregiving responsibilities. A summary of other variable measures is included in Table 5 .
The estimation incorporates variable measures (in Table  5 ) that reflect the seven theoretical variables of Equation 2. Some of these measures require further discussion.
The caregiver's opportunity cost (W) is measured as the caregiver's imputed wage. Imputed wages for 1989 and 1982 were adjusted by the CPI.
The price of market-purchased home health (P c ) is represented by the disabled older person's health insurance status -specifically, coverage by Medicaid or private health insurance. Since the sample for the NLTCS was drawn from Medicare records, all disabled older persons in the survey were enrolled in Medicare.
The caregivers' preference shifters (S M ) are assumed to correlate with demographic variables such as marital status, age of caregiver, whether the caregiver and the older disabled person live together, race, gender, and family relationship.
Factors that are assumed to influence overall household productivity (E HP ) were the caregiver's education, health status, and the number of children living in the caregiver's household. The technology of home care (E HC ) is measured by a series of dummy variables indicating (1) whether there are other ADL or IADL caregivers, (2) whether a substitute caregiver is available, (3) the older person's degree of cognitive and physical disability, (4) whether the older person requires more care than when caregiving began, and (5) whether the caregiver had provided assistance for seven or more years. Measurement of disability status among older persons (reflecting one component of the theoretical construct, E HC , in Equation 2) is complicated by the existence of comorbid medical conditions and multiple functional limitations. Yet, it is this complex mix of conditions and limitations that determines the caregiver's perception of the demand of caregiving and whether or not it is possible to balance labor force activities and caregiving responsibilities. In this study, we use new measures of disability status that are based on a Grade of Membership (GOM) Model and developed for NLTCS by the Center for Demographic Studies at Duke University. A detailed description of the methods used to derive these disability measures is provided in a recent article by Manton, Corder, and Stallard (1993) . The GOM model provides six profiles of the disability status of older persons surveyed in the NLTCS: healthy, moderate cognitive impairment, mild instrumental and physical impairment, serious physical impairment, moderate ADL and serious physical impairment, and frail. The GOM measures are continuous and reflect the probability that an older person has a particular disability state. We consider two disability states: moderate cognitive impairment and frailty.
Persons with a higher probability of mild cognitive impairment are more likely to be limited in their ability to perform IADLs (including heavy work, laundry, cooking, grocery shopping, traveling, managing money, and taking medicine) and difficulties with functional tasks (such as putting on socks, reaching overhead, combing/washing their hair, grasping objects and seeing well enough to read a newspaper).
Persons with a higher probability of frailty are more likely to be limited in ADLs (especially getting in or out of bed, getting around the house, dressing, bathing, and using the toilet), to be limited in instrumental activities of daily living, and to have greater difficulty with functional tasks (such as climbing stairs, holding 10 pounds or bending).
Regression results. -In 1989, caregivers were slightly more likely to work with accommodation (30%, vs 29% in 1982) , and less likely to be employed at all (29%, vs 33% in 1982) . The difference in average behavior between 1982 and 1989 reflects differences in the nature of caregivers' accommodation and employment decisions; see Table 6 .
In 1982, production factors, selected income and prices of home care factors, and selected caregiver preferences influenced the accommodation decision. Accommodation was more likely if the caregiver's health was either fair or poor, or if the caregiver was older. If the imputed wage was high, or if other caregivers were available to give support in IADLs, employed caregivers were less likely to accommodate.
Among the production factors that were significant in caregivers' accommodation decisions in 1982, only the caregiver's health status remained significant in 1989. In 1989, the older person's frailty became significant, raising the caregiver's likelihood of accommodation. The caregiver's immediate family relationship to the older person also became important, raising the likelihood of accommodation. And while the caregiver's opportunity wage was no longer important in accommodation decisions, the older person's Medicaid coverage (consistent with the effect of a real income transfer) increased the caregiver's probability of accommodation.
In both years, we found that caregivers' decision to work was unrelated to their probability of accommodation, a finding that contrasts with that reported by Stone and Short (1990) . However, like the decision to accommodate, the decision to work was independently related to a number of production factors, selected income and price factors, and selected caregiver preferences. Also, like the decision to accommodate, the absolute and relative importance of these factors changed markedly between 1982 and 1989.
In 1982, caregivers were more likely to work if they had an available backup, a high opportunity wage, or were female. They were less likely to work if they were older, Black or married, if their health was fair or poor, or if the older person in their care was more frail or received Medicaid. Additionally, caregivers with more years of formal education were less likely to work, potentially reflecting greater productivity in caregiving and also better retirement planning during the caregiver's working career.
In 1989, the caregiver's education, opportunity wage, age, and gender remained factors in the caregiver's work decisions. Of these, the caregiver's imputed wage was most significant and had the greatest impact on the caregiver's work decisions. Family income, Medicaid, marital status, and race were no longer significant. Furthermore, while having an available backup (or temporary substitute caregiver) no longer affected the caregiver's work decision, the availability of an ADL caregiver (a time-intensive, ongoing secondary caregiver) became significant in the decision to work.
Discussion. -Structural changes between 1982 and 1989 in Medicare reimbursements to hospitals have led to reductions in hospital admissions among older persons, reduced lengths of hospital stay, and increased use of skilled nursing and home health care. It is also reasonable to expect that these changes have increased demands on family members who serve as informal caregivers. The differences that we observe between 1982 and 1989 in caregivers' decisions to accommodate or to work at all are consistent with these changes.
Between 1982 and 1989, the frailty of the disabled older person became a more important factor in caregivers' decisions to accommodate. Caregivers in situations with greater real income in the form of the older person's Medicaid eligibility also became more likely to accommodate, but the importance of the imputed value of their time in paid employment declined.
The nature of caregivers' decisions to work at all also changed between 1982 and 1989. Specifically, caregivers became more sensitive to the value of their time in paid employment, so that caregivers with a higher opportunity wage were still more likely to work in paid employment than they had been in 1982. This finding is consistent with the lower unemployment rates and enhanced labor market opportunities that characterized 1989. That is, greater earnings opportunities in 1989 may have made leaving paid employment a more difficult choice, sharpening the caregiver's focus on the opportunity wage. This explanation (coupled with the declining real wages among low-and middleincome workers that characterized the market at large) also is consistent with the insignificance of income variablesboth actual income and Medicaid eligibility -as determinants of caregivers' decisions to work in 1989.
Between 1982 and 1989, caregivers' decisions to work became less sensitive to caregivers' ability to substitute against the role of caregiver. That is, the importance of having an ongoing secondary ADL caregiver increased, as the importance of more remote temporary backups declined.
Summary
This study offers new estimates of the value of the informal caregiver's time and explores the importance of the imputed value* of caregiver time to caregivers' decisions to alter their workforce behavior, either by accommodating (reducing the number of hours worked or declining or not seeking employment) or by not working at all. Consideration of the literature suggests that the market value of formal caregiving may be a poor measure of informal caregivers' opportunity wages. Indeed, our estimates of informal caregivers' imputed wages suggest that the variance of the value of informal caregivers' time is quite high, varying from $0.78 per hour to $27.18 per hour, compared to assumed values ranging from $4.64 to $10.30 that appear in the literature. Our estimates also suggest that caregivers' time value is an important element in their decision, despite sometimes substantial caregiving responsibilities.
On average, the probability that caregivers worked at all in 1989 was slightly less than in 1982 and independent of the probability of accommodation. The differences between 1982 and 1989 in the significance patterns of factors that determine caregiver's accommodation and work decisions are striking. In making decisions to reduce work or forgo job opportunities (that is, to accommodate), employed caregivers have focused increasingly on the frailty of the disabled older person, the immediate relationship to the older person, and the income constraints they may feel in making these decisions. We speculate that between 1982 and 1989, Medicare's practice of paying hospitals -and as a result, the greater caregiving burdens thrust on informal caregivers -may explain some of the changes in caregiver decisions about accommodation.
In deciding to work at all, caregivers seem to have focused increasingly on their opportunity wage in paid employment. Furthermore, this focus may be stronger in periods of enhanced earnings opportunities (with lower general unemployment). While other factors remained significant (education, the availability of ongoing secondary ADL caregiver, age, and gender), the magnitude of their effects declined. Taken as a whole, these results suggest both a complex decision process and a strong economic focus among caregivers in making workforce decisions.
